A comparative study of urea-induced aggregation of collapsed poly(N-isopropylacrylamide) and poly(N,N-diethylacrylamide) chains in aqueous solutions.
The urea-induced aggregation of poly(N-isopropylacrylamide) (PNIPAM) and poly(N,N-diethylacrylamide) (PDEAM) globules was studied by using a combination of static and dynamic light scattering. Our results have revealed that urea acting as a cross-linker via formation of two hydrogen bonds with the amide groups of PNIPAM and PDEAM in different globules causes the aggregation, and the aggregation of PNIPAM and PDEAM globules is a reaction-limited cluster-cluster aggregation (RLCA) process. The aggregates have a uniform sphere structure that may be due to the restructuring of the aggregates. The aggregation rate of PNIPAM globules is slower than that of PDEAM, which might mainly contribute to the reasons that the amides groups of PNIPAM have more chance to be inside the globules because of the formation of intra- and inter-hydrogen bonds and the smaller number density of the PNIPAM aggregates at the original time. When the aqueous urea solutions were cooled and reheated to 40 °C, the aggregation became faster than the first heating process, indicating that the urea molecules have replaced some water molecules binding to the amide groups at high temperature and some of the urea molecules remain interacting with the polymers even at the temperature lower than the cloud point temperature.